The effects of breeding season 
Introduction
The common mole-rat, Cryptomys hottentotus hottentotus, is a social subterranean rodent, and lives in colonies of two to 14 individuals (Bennett, 1989) . It is a widely distributed species occurring in both mesic and xeric areas of the southern African subregion (Skinner and Smithers, 1990) . The common mole-rat is apparently unique among the social bathyergids in exhibiting seasonal reproduction (Bennett et al, 1991;  Jarvis and Bennett, 1991 ; N. C. Bennett Bennett, 1991; A. C. Spinks, N. C. Bennett and C. M. Rosenthal, unpublished) . Gestation in common mole-rats lasts approximately [55] [56] [57] [58] [59] [60] [61] [62] [63] [64] [65] [66] days (Bennett 1989) , suggesting that most mating probably occurs between September and early November.
The reproductive periodicity evident in the common molerat is typical of both surface-dwelling and subterranean mam¬ mals inhabiting seasonal environments (see for example, Wehrenberg and Dyrenfurth, 1983; Gorman and Stone, 1990; Parreira and Cardoso, 1993; Kaplan and Mead, 1994; Page et al, 1994) . Annual alterations in environmental factors, modified by social factors, provide the proximate cues for such reproductive periodicity (Clarke, 1981;  Ims, 1990; Bronson and Heideman, 1994; Turek and Van Cauter, 1994) . In male mammals the non-reproductive period is typically characterized by testicular regression and the cessation of spermatogenesis (Clarke, 1981) . In contrast, during the reproductive period, seasonal exteroceptive factors activate the testes through the anterior pituitary, resulting in sexual recrudescence (Clarke, 1981) .
Interpretations of seasonal manifestations on common molerat male reproduction may be confounded by the reproductive division of labour prevalent in C. h. hottentotus colonies. Reproduction is typically restricted to the largest male and female in a colony, while the remaining colony members (both male and female) are reproductively quiescent (Bennett, 1989 (Bennett, , 1992 Rosenthal et al, 1992 (Hickman, 1979 Applying the criteria of Bennett (1989; 1992) and Rosenthal et al. (1992) , reproductive male common mole-rats were ident¬ ified on the basis of being the heaviest male in the colony. Bennett (1989; 1992) caught during (n = 6) and after (n = 8; Table 1 ) the breeding period, there were significant differences in the distribution of sperm defects between these periods (Fig.  3) . Males secured during the breeding period had significantly fewer spermatozoa with cytoplasmic droplets, and significantly more spermatozoa with flagellar defects, than did males caught outside the breeding period (Fig. 3) .
Reproductive status effects (Fig. 3) .
Discussion
In contrast to most subterranean mammals, which are exclu¬ sively solitary and highly xenophobic, the bathyergids display a range of sociality, from solitariness to eusociality (Jarvis, 1981; Bennett, 1989; Bennett, 1991, 1993 The atypical pattern of male reproductive activity prevalent in common mole-rats, may reflect an interaction between social status and mating strategy. Long-term demographic studies appear to indicate that the common mole-rat is an obligate outbreeder (A. C. Spinks, N. C. Bennett and C. M. Rosenthal, unpublished), and consequently must disperse to find a mate. Mole-rats are forced to restrict burrowing, and hence dispersal, to periods after rainfall, when the reduced soil compaction and increased soil cohesion are energetically optimal for digging (Jarvis and Bennett 1991 Bennett, 1990 Bennett, , 1991 . Sexual recrudescence reduces intersexual aggression, enabling pairing and copulation (Bennett and Jarvis, 1988 ; Jarvis and Bennett, 1990 Bennett, , 1991 (Clarke, 1981; Keverne, 1987; Kaplan and Mead, 1994; Page et al, 1994) . (Creel et al, 1992) , although this remains to be investigated. In contrast to the cryptomids, naked mole-rats exhibit physiological manifestations of suppression in subordinates of both sexes Faulkes et al, 1990 . In non-reproductive males, social cues are physiologically translated into diminished spermatogenic activity and sperm quality (Faulkes et al, , 1994 . Faulkes et al ( , 1994 (1992) and Faulkes (C. G. Faulkes, personal communication) suggests that the naked mole-rat and the social cryptomids represent divergent groups with relatively independent evolutionary trajectories. This hypothesis has led Jarvis and Bennett (1993) and Faulkes et al (1994) (Faulkes et al, 1994) . Whereas naked mole-rats appear to be facultative inbreeders (Honeycutt et al, 1991; O'Riain et al, 1996) , laboratory and field studies suggest incest avoidance and concomitant outbreeding in the Damaraland and com¬ mon mole-rats (Bennett, 1994; Jarvis et al, 1994; A. C. Spinks, N. C. Bennett Burda, 1995; Rickard and Bennett, in press) suggests that reproductive quiescence in non-reproductive cryptomids may reflect an interaction between reproductive suppression by parental manipulation and incest avoidance.
Incest taboos among subordinate colony members in the social cryptomids may negate the need for a rigorous suppression of reproduction. By contrast, in inbred naked mole-rats, the absence of incest avoidance necessitates the evolution of stringent reproductive control and hence the heightened degree of suppression in this species.
In conclusion, dispersal and subsequent outbreeding oppor¬ tunities appear to be important determinants of reproductive function in common mole-rat males, moderating both season and status-related effects on reproductive activity.
